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It appears to the applicant tliat tlie Examiner's rejection of the original claims of the 
present application stems from an unintentional ambiguity in the term '^surface coii"^. The 
applicant had intended this term to mean a coi! which exists in its entirety on a single surface. 
The coils disclosed by Gi'i$ el. aL and Karrer ct. al. do not suit this definition as each turn of their 
coils exists on four different surfaces. These surfaces are the two opposite sides of a circuit board 
and the internal cylindrical surfaces of the two vias. 

Both Giis et. al. and Karrer et. al use a circuil board oriented orthogonally to the conductor with 
the current to be measured, on which to produce their coil windings and the interconnections 
between coil windings. The problem with thi<; orthogonal orientation is two-fold. Firstly, coil 
loops cannot be easily nested, and this reduces the amoimt of signal available from the sensor. 
Secondly, noise capture zones, particularly in tlie intercoimections, on tliis orthogonal board ai'e 
inevitable, leading to a further reduced signal-to-noise ratio. As Kairer et, al, have observed, 
(column 1, lines 28 - 36» and colunm 3, lines 45 - 53), Gris ct. al. have not adequately addressed 
the problem of sensitivity to transverse magnetic fields. Karrer et. al. have attempted to address 
this problem tluough careful design of the orthogonal circuit board, such that every noise pickup 
area on the board is matched by a coiTesponding area, equal in size, but having a response to 
noise that is opposite is polarity. As a result, the ciTect of these two areas should in theory cancel 
out any response to noise resulting from transverse fields. The problem with this in practice is 
that perfect cancellation requires uniform magnetic fields, but magnetic fields are usually non- 
uniform, leading to imperfect cancellation. 

The present invention presents a solution to the problem described above by completely 
eliminating the orthogonal circuit board, and instead using surface coils on circuit boards with a 
radial/axial orientation, interconnected with twisted pair wire. 
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<j;f/-xzy - Mutually Cancelling Noise Pickup Areas 



Diagram 1 

Mutually cancelling noise pickup areas can be 
smaller and closer together with hivisted pair wire. 



When magnetic fields are aon-unifomi, the best cancelliilion, and therefore the best iTninunity to 
noise from transverse magnetic fields, is achieved when the mutually canceling regions arc as 
STOaU as possible sind as close together as possible. 

As can be seen from Diagram 1 , this is better achieved throngh the use of twisted pair wire. With 



the present invention provides a means for achieving superior noise humuuity. 

lu addition, the radial/axial orientation of tlie surface coll surfaces makes it easy to nest the loops 
in each eoil, loading to a much more efficient signal pickup. TWs combined with a lower noise 
pickup can provide a better signal.'to-noise ratio. 

For applications where noise immunity is not as importatit, but cost maybe an issue-, the 
present invention provides a sensor wherein the interconnections and surface coils are made 
together with tracks on a single one-piece flexible circuit board which is tlien bent into the 
radial/axial oriented sectioixs which foim the sensor. While Karrer el. al, do present the use of 
flexible circuit board, they do not do so in eonjunciioii with radial/axial oriented surface coils. 
Rather they only do it in conjunction with orthogonal circuit board type sensors^ and this type of 
sensor is quite different from the present invention. In the case of Karrer et. al. the function of 
the flexible circuit board is to allow entry of a larger conductor into tlie measurement cavity tlian 
would otherwise be possible, hi the present invention, the function of the flexible circuit hoard is 
to provide ease of manufacmring. 



twisted pair wire, the noise pickup regions can be much smaller and much closer together. Thus, 
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Wilile It is acknowledged that clamp-on current sensors are not in themselves new, the 
present invention does have the advantage of being able to provide a sizeable sep<u*ation. di^^tance 
between the malmg ssiirfaces and the sensor conductors, as is shown in Diagram 2. Neither 
Femandes nor Karrcr ct. al. teach how this separation might be achieved while still maintaining 
the benefits of the toroidal geometry. In fact in Karrer ct. al. Figures 13a, and 16, it is quite 
evident that Karrcr et. al. have sensor conductors very close to the mating surfaces. 




Karrer el. aLy.S. Pat #6.624,624 81 ') \ [ Preservt Invention. 

: > piaoram2 

The problem with this is that the sensor is more prone to damage, particularly when installing the 
sensor to measure cun*ents in higli voltage bare conductors. In such cases^ a spark from the high 
voltage conductor to the sensor conductor could easily damage the sensor and its associated 
electronics. 

Tn view of all the above, the applicant believes that the present invention is not obvibus 
and has not been anticipated by the prior art. To remove the ambiguity described earlier, and to 
better distinguish the present invention from the prior art, the applicant has reworded these 
features in new claims 21 to 40. The applicant therefore respectfully requests reconsideration of 
the objection. 
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Favourable recansideration and allowance of this application are respectfully requested. 

A Claiin Fee Calculation Sheet authorizing paymenl: of any excess claim fees is enclosed* The 
Commissioner is authori/.ed to charge any deficiency or credit any oveTpaymenl in the fees for 
same to our Deposit Account No. 500663. A signed copy of this page is enclosed if required for 
this purpose. 

A Petition for an Extension of Time requesting an extension of three months for filing the subject 
response is enclosed. The Commissioner is authorized to chai'ge any deficiency or credit any 
overpayment in the fees for same lo our Deposit Account No. 500663. A signed copy of this 
page is enclosed ifrequircd for this purpose. 

Executed at Toronto, Ontario, Canada, on January 26, 2005. 




Mark B. Eisen 
Regist\lion No. 33,088 
(416) 9Tr-7202, Ext. 242 
Customer Numbert 38735 



MDE:ir 
End 



retitioii Tor Extension of Tin w <in duplicate) 
Cbim Fee Calculation sheet (in duplicate) 
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Favourable reconsideration smd allowance of this application are respecirully requested. 

A Claim Fee Calculation Sheet autbori/jng payment of any excess claim fees is enclosed. The 
Commissioner is authoiized to charge any deficiency or credit any overpayment in the fees for 



A Petition for an Extenirion of Time requesting an extension of tiirec months for fiHng the subject 
response is enclosed. The Commissioner is autliorized to charge any deficiency or credit any 
overpayment in the fees for same to our Deposit Account No. 500663. A signed copy of this 
natze is enclosed ifrgquji ied./or this PUiPQSfi. 

Executed at Toronto^ Ontario* Canada^ on January 26, 2005. 



same to our Deposit Account No. 500663, A ^i^ed conv of th is DaQ C is encloscdi 





ERIC GEORGE DE BUDA 




Mark B, Eisen 
Registrarion No. 33,088 
(416) 97r7202, Ext, 242 
CUs^tomer Number: 38735 
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